Since the model has multiple layers, the subsurface currents can be studied as well as the surface. The lowest layer is at rest, however, and only the results from the first (surface) and second (subsurface) layers will be examined here. The model reproduces these flows, in general agreement with the atlases previously discussed. In this presentation the model is first described. Next, a description of the 12,667
INTRODUCTION
The Indian Ocean is a particularly interesting, dynamically rich area because of the changing wind patterns associated with the Indian Monsoon. In spite of this, it is a relatively poorly studied area. In addition, data coverage for the area is sparse. While some data sets do exist, they are predominantly on large space and time scales. Recent efforts, such as the monsoon experiment (MONEX) of the Global Atmospheric Research Program (GARP), the First GARP Global Experiment (FGGE), and the Indian Ocean Experiment (INDEX), have substantially improved the availability of measured data in this region.
Individual studies have also contributed in recent years to the understanding of the dynamics in the Indian Ocean. An early effort by Wyrtki [1961] synthesized the available data sets (at the time) of the properties of the Southeast Asian waters. More recently, Legeckis [1987] The focus of this study therefore is to use a realistic, wind-driven model to simulate ocean currents in the region of the Bay of Bengal, from 75øE to 111øE and from 7øS to 23øN. Similar studies have been done for other areas of the Indian Ocean [Jensen, 1990] and using different models [Woodberry et al., 1989] . A review of modeling efforts in the Indian Ocean is given by Luther [1987] . The results of the model are compared with measured data in an attempt to understand the dynamics of the area. The model used for this study, developed at the Florida State University [Jensen, 19901 , is a reduced gravity, three and one-half layer model.
Since the model has multiple layers, the subsurface currents can be studied as well as the surface. The lowest layer is at rest, however, and only the results from the first (surface) and second (subsurface) layers will be examined here. The layers of this model are assumed to have positive thickness everywhere at all times. In other words, the layers can not merge or surface, and the bottom topography is always in the lowest layer. The vertical modes for the Indian Ocean, given by Gent et al. [1983] , are used to select the initial layer thicknesses and densities. For this model, horizontal eddy viscosity is based on the velocity field so that a thin layer with large velocities would experience more friction than a thick layer with equivalent transport [Jensen, 1990] . The magnitude of the horizontal friction coefficient is taken to be 750 m 2 s -• [Woodberry et al., 1989] .
Wind forcing at the surface is the only vertical stress that is applied, and it acts as a body force on the upper layer. Forcing due to the gradient in atmospheric pressure is ignored, since when taken in comparison to the wind stress, it is negligible for mesoscale motion. The barotropic modes, which give rise to gravity waves of large phase speed, are removed with the assumption of zero pressure gradient in the lower layer (the reduced gravity approximation).
Following the procedure of Jensen [1990] , the model equations become, in spherical coordinates, With these boundary conditions established, the equations are discretized, using a resolution of one tenth of a degree in both horizontal directions. This was done, for the spatial derivatives, using the Arakawa C grid, which is a mass-and 
REGIONAL CIRCULATION
The large-scale circulation in the northern Indian Ocean can be described in three parts. First, there is a large gyre system which develops in the Bay of Bengal, the recirculation portion of which is a western boundary current along the east coast of India [Legeckis, 1987] . The model simulates only wind-driven flow, but several factors could determine the circulation in this region. It has been suggested that the river systems of India contribute in a small way to the circulation in the Bay of Bengal [Somayajulu et al., 1987] . One large system is the Ganges, which empties into the northern end of the bay. In addition, the severe weather [1974] , is formed during the monsoon transition periods (spring and fall) [Wyrtki, 1973] . This rapid, eastward flowing current is centered about the equator. Further south is the South Equatorial Current. The SEC flows from east to west all year, from about 15øS up to the ECC. While it does not change direction during the year, it does intensify in the northern summer months (May to September).
In addition to these surface currents, there is also a subsurface current, the Equatorial Undercurrent [Cane, 1980] . The EUC is found east of 60øE during the northern winter. It is weaker than its counterparts in the Pacific and Atlantic oceans, and during the northern summer, when equatorial flow is to the east, it is not evident [Piccard and Emery, 1982] .
In this section these features are examined using the results of the multilayered, wind driven model. The equatorial currents show a peak at a 30-day period in the upper layer and a 26-day peak in the lower layer. Another strong signal is evident at a 60-day period in the equatorial region of both layers. This peak is found in the northern points at a somewhat shorter period of 50 days.
It has been suggested that oscillations at these frequencies The results in the Andaman Sea (east of 92øE) show the current on the eastern side to be southward in February, March, and April and again in September, October, and November. During the rest of the year it is to the north.
More oscillations are seen in the equatorial waveguide. This is a region a few degrees wide, depending on the trapping scale of a particular wave, centered at the equator. Finally, currents in the equatorial region are examined. The NEC, SEC, and ECC are all represented by the model. Also, an equatorial jet appears in the monsoon transition periods, consistent with observations. Spectral analysis shows significant peaks at 300 and 600day periods for currents in this region. Rossby and Yanai waves are also observed propagating westward in the equatorial wave guide.
